Enhancement and diversification of IFN induction by IRF-7-mediated positive feedback.
Interferons (IFN) are potent components of the innate immune response to microbial infection. The genes for type I IFN (IFN-alpha and IFN-beta) are rapidly induced in response to viral infection through a mechanism that involves latent cellular transcription factors that are activated in response to innate recognition of viral components. IFN regulatory factor (IRF) proteins are key to this regulation, and their conversion from latent to active involves virus-induced serine phosphorylation. Differential utilization of distinct IRF proteins by different members of the type I IFN gene family produces a graded induction of gene expression, resulting in tight control of these cytokines through a positive feedback mechanism. Early response to virus causes secretion of a subset of IFN genes through the action of IRF-3 in conjunction with additional transcription factors, such as NF-kappaB and activator protein-1 (AP-1) (c-jun/ATF). This early IFN acts in an autocrine manner to stimulate production of IRF-7, a transcription factor capable of activating the many additional members of the IFN-alpha gene family. The dependence of IRF-7 on virus-induced phosphorylation for its activity insures that IFN production is limited to virus-infected cells. Characterization of the cellular components involved in viral detection and IRF activation will further delineate this vital mechanism of innate immune response.